20 to 25 C and shaken each day to reduce matting of the corn by the fungus. After incubation each sample was removed, ground, and fed, separately as their sole ration to rats 21 days old. Rats that survived for 14 days were sacrificed and necropsied; those that died before that time were aecropsied, gross lesions were observed, and tissues were removed for further study. Blood was withdrawn from the heart of ill and of healthy rats shortly before death, and prothrombin time was tested by means of a micro wholeblood technique (2) adapted from the standard laboratory method. Simplastin (General Diagnostic Division of Warner-Chilcott, Morris Plains, N.J.) was used in all tests of prothrombin time.
In the past 3 years, we have isolated more than 600 cultures of fungi, in about 20 genera, from grains and manufactured feeds suspected of causing illness in domestic animals on farms. We have grown these fungi on moist autoclaved corn, and have fed this corn to rats, in an attempt to determine the cause or causes of disease in the animals. Among the fungi found to be lethal to rats when grown and fed to them in this manner was Chaetomium globosum Kunze (1) , and the present paper summarizes our investigations to date on this fungus.
MATERIALS AND METHODS
Kernels of corn from cobs stored in cribs on farms, and samples of commercially manufactured feeds known or suspected to have caused illness in animals, were surface disinfected and cultured on various agar media. Several samples of com and one sample of commercially prepared feed, when cultured on tomato juice-agar containing 5% NaCl, yielded colonies of C. globosum. These were transferred one or more times, to assure cultural purity, and then were inoculated into autoclaved moist corn in 16-oz (454-ml) prescription bottles. The 20 to 25 C and shaken each day to reduce matting of the corn by the fungus. After incubation each sample was removed, ground, and fed, separately as their sole ration to rats 21 days old. Rats that survived for 14 days were sacrificed and necropsied; those that died before that time were aecropsied, gross lesions were observed, and tissues were removed for further study. Blood was withdrawn from the heart of ill and of healthy rats shortly before death, and prothrombin time was tested by means of a micro wholeblood technique (2) adapted from the standard laboratory method. Simplastin (General Diagnostic Division of Warner-Chilcott, Morris Plains, N.J.) was used in all tests of prothrombin time.
To isolate the toxic material elaborated by C. globosum, 500 g of corn on which the fungus had grown for 8 weeks was dried, ground, put into a Soxhlet extractor, and refluxed overnight with different solvents. The extract was concentrated to about 50 ml on a flash evaporator and was added to 100 g of ground corn for feeding to rats. Portions of the extracts were placed on a 2 by 15 inch (5 by 38 cm) column of silica gel and eluted with solvents; the fractions were collected, concentrated, and added to corn for feeding to rats. Table 1 . Death of rats resulted from consumption of corn inoculated with isolates of C. globosum from corn, from commercially manufactured feed, and from fiberboard. Several isolates resulted in death within 4 to 5 days of both rats to which they were fed, after consumption of less than 5 g of feed per animal. One isolate from corn, WP-8, was grown repeatedly as described above, and was fed to successive pairs of rats in many tests over a period of more than 1 year; in every test, it resulted in death of both of the rats within 4 to 5 days, in each case with similar premortem symptoms and postmortem lesions.
As early as the 2nd day, many of the rats fed on corn invaded by C. globosum developed symptoms of disturbance of the central nervous system, such as excitability, photophobia, and loss of equilibrium. After 1 to 2 days more, the affected animals went into coma and soon thereafter died. Gross necropsy lesions consisted of subdural hemorrhage, hemorrhagic enteritis, and hemoglobinuria. Prothrombin time of triplicate subsamples of blood of each of two control rats averaged 16.6 sec, whereas prothrombin time of the blood of two rats just before death resulting from ingestion of corn invaded by C. globosum was more than 5 min, a more than 20-fold increase.
Isolate WP-8 of C. globosum was inoculated onto autoclaved moist corn in 1-gal (3.8-liter) glass jugs, and was incubated for 21 days at room temperature, followed by 14, 28, 42, 56, and 70 days at 12 C. The corn was then dried, ground, and fed to rats. All rats died within 6 to 9 days, after consuming 14 to 32 g of this feed. All rats during the feeding period lost from 15 to 20% of their original weight.
Autoclaved moist corn in 1-gal glass jugs was inoculated with the isolate WP-8 and incubated for 2 to 13 weeks at 20 to 25 C; then the corn was processed as described above and fed to rats. The results are summarized in Table 2 . All of the samples incubated from 5 to 13 weeks were about equally toxic, and both of each pair of rats fed on these lots died within 4 to 6 days, after consuming 1 to 5 g of the feed.
Isolate WP-8 was similarly grown for 8 weeks at 20 to 25 C in autoclaved moist corn in 1-gal glass jugs. Small portions were then ground and fed to rats, and resulted in death after 4 to 7 days. The rest was fed ad libitum as their sole ration to 7 boars 6 weeks old. They appeared to consume it with relish, and no symptom of illness or distress appeared in any of them. Their weight gain was normal, rectal temperatures were within the normal range, no gross lesions were detected at necropsy, and numbers of white blood cells, lymphocytes, and neutrophils as determined by standard procedures (3) in the blood of animals fed on the fungous-invaded corn were not greatly different from those in the controls fed on sound corn (Table 3) .
Results of feeding tests with materials extracted The results indicate that isolates of C. globosum from several sources, when grown in corn for 5 to 8 weeks at 20 to 25 C are exceedingly toxic to rats, but evidently (in limited tests) harmless to swine. The relatively long incubation time of 5 to 8 weeks may appear artificial, but we have encountered several lots of crib-stored corn in which many kernels were almost totally decayed by Chaetomium, with numerous perithecia of the fungus on the outside of and within the kernels, which suggests that the fungus had grown in them for at least some weeks. The fact that numerous colonies of the fungus were isolated from a sample of commercially prepared feed indicates that this feed had been prepared from grain at least moderately invaded by C. globosum. Whether C. globosum might ever constitute a hazard to the health of domestic animals remains to be determined. 
